hysical examination (PE) is a core clinical skill in undergraduate medical education.
Teaching Physical Examination to Medical Students on Inpatient Medicine
Teams: A Prospective, Mixed-Methods Descriptive Study P hysical examination (PE) is a core clinical skill in undergraduate medical education. 1 Although the optimal approach to teaching clinical skills is debated, robust preclinical curricula should generally be followed by iterative skill development during clinical rotations. 2, 3 The internal medicine rotation represents a critical time to enhance PE skills. Diagnostic decision making and PE are highly prioritized competencies for the internal medicine clerkship, 4 and students will likely utilize many core examination skills 1, 2 during this time. Bedside teaching of PE during the internal medicine service also provides an opportunity for students to receive feedback based on direct observation, 5 a sine qua non of competency-based assessment.
Unfortunately, current internal medicine training environments limit opportunities for workplace-based instruction in PE. Recent studies suggest diminishing time spent on bedside patient care and teaching, with computer-based "indirect patient care" dominating much of the clinical workday of internal medicine services. [6] [7] [8] However, the literature does not delineate how often medical students are enhancing their PE skills during clinical rotations or describe how the educational environment may in uence PE teaching.
We aimed to describe the content and context of PE instruction during the internal medicine clerkship work ow. Speci cally, we sought to explore what strategies physician team members used to teach PE to students. We also sought to describe factors in the inpatient learning environment that might explain why physical examination (PE) instruction occurs infrequently.
METHODS
We conducted a prospective mixed-methods study using time motion analysis, checklists on clinical teaching, and daily open-ended observations written by a trained observer from June through August 2015 at a single academic medical center. Subjects were recruited from internal medicine teaching teams and were allowed to opt out. Teaching teams had 2 formats: (1) traditional team with an attending physician (hospitalist or general internist), a senior resident, 2 interns, a fourth-year medical student, and 2 third-year students or (2) hospitalist team in which a third-year student works directly with a hospitalist and advanced practitioner. The proposal was submitted to the Medical College of Wisconsin Institutional Review Board and deemed exempt from further review.
All observations were carried out by a single investigator (A.T.), who was a second-year medical student at the time. To train this observer and to pilot the data collection instruments, our lead investigator (P.B.) directly supervised our observer on 4 separate occasions, totaling over 12 hours of mentored co-observation. Immediately after each training session, both investigators (A.T. and P.B.) debriefed to compare notes, to review checklists on recorded observations, and to discuss areas of uncertainty. During the training period, formal metrics of agreement (eg, kappa coef cients) were not gathered, as data Physical examination (PE) is a core clinical competency, and the internal medicine clerkship is a premiere venue for students to develop PE skills. However, clinical rotations often lack opportunities for real-time instruction. We sought to measure the frequency, content, and factors affecting PE instruction during the internal medicine clerkship. We conducted a prospective mixed-methods study at a single academic center. Data were gathered by a student researcher who directly observed inpatient teams over 3 months. We quanti ed the frequency of PE teaching activities and analyzed daily written observations using qualitative content analysis. PE was most frequently discussed during bedside rounds and least often during workroom rounds. Direct observation of students' examinations rarely occurred. Multiple factors in the learning environment were posited to affect PE instruction. In brief, we found that residents and attending physicians who are part of internal medicine teaching services do not routinely emphasize PE instruction. Journal of Hospital Medicine 2018;13:399-402. © 2018 Society of Hospital Medicine collection instruments were still being re ned.
Observation periods were centered on third-year medical students and their interactions with patients and members of the teaching team. Observed activities included pre-rounding, teaching rounds with the attending physician, and new patient admissions during call days. Observations generally occurred between the hours of 7 AM and 6 PM, and we limited periods of observation to 3 consecutive hours to minimize observer fatigue. Observation periods were selected to maximize the number of subjects and teams observed, to adequately capture pre-rounding and new admissions activities, and to account for variations in rounding styles throughout the call cycle. Teams were excluded if a member of the study team was an attending physician on the clinical team or if any member of the patient care team had opted out of the study.
Data were collected on paper checklists that included idealized bedside teaching activities around PE. Teaching activities were identi ed through a review of relevant literature 9,10 and were further informed by our senior investigator's own experience with faculty development in this area 11 and team members' attendance at bedside teaching workshops. At the end of each day, our observer also wrote brief observations that summarized factors affecting bedside teaching of PE. Checklist data were transferred to an Excel le (Microsoft), and written observations were imported into NVivo 10 (QRS International, Melbourne, Australia) for coding and analysis.
Checklist data were analyzed using simple descriptive statistics. We compared time spent on various types of rounding using ANOVA, and we used a Student two-tailed t-test to compare the amount of time students spent examining patients on pre-rounds versus new admissions. To ascertain differences in the frequency of PE teaching activities by location, we used chi-squared tests. Statistical analysis was performed using embedded statistics functions in Microsoft Excel. A P value of <.05 was used as the cut-off for signi cance.
We analyzed the written observations using conventional qualitative content analysis. Two investigators (A.T. and P.B.) reviewed the written comments and used open coding to devise a preliminary inductive coding scheme. Codes were rened iteratively, and a schema of categories and nodes was outlined in a codebook that was periodically reviewed by the entire research team. The coding investigators met regularly to ensure consistency in coding, and a third team member remained available to reconcile signi cant disagreements in code de nitions.
RESULTS
Eighty-one subjects participated in the study: 21 were attending physicians, 12 residents, 21 interns, 11 senior medical students, and 26 junior medical students. We observed 16 distinct inpatient teaching teams and 329 unique patient-related events (discussions and/or patient-clinician encounters), with most events being observed during attending rounds (269/329, or 82%). There were 123 encounters at the bedside, averaging 7 minutes; 43 encounters occurred in the hallway, averaging 8 minutes each; and 163 encounters occurred in a workroom and averaged 7 minutes per patient discussion. We also observed 28 student-patient encounters during pre-round activities and 30 student-patient encounters during new admissions.
Teaching and Direct Observation
During attending rounds at the bedside, the attending physician examined the patient 82 times out of 123 patient encounters (67%). Teaching activities during these PEs were mostly limited to the attending physician or senior resident noting ndings (37 instances out of 82 examinations, or 45%). Rarely did the teacher ask students to re-examine the patient before revealing relevant ndings (5 instances out of 82 examinations, or 6%), and only during 15% of bedside examinations did the attending physician directly observe students performing a portion of the PE. As demonstrated in Table 1 , discussions at the bedside were more likely to reference the PE (P < .001, chi-squared) and more often resulted in speci c plans to verify physical ndings (P < .001, chi-squared) compared with patient-related discussions in other settings. The location of rounding activities, however, did not affect how often teams incorporated PE into clinical decision-making (P = .82).
During 28 pre-rounding encounters, students usually examined the patient (26 out of 28 instances, 93%) but were observed only 4 times doing so (out of 26 instances, or 15%). During 30 new patient admissions, students examined 27 patients (90%) and had their PE observed 6 times (out of 27 instances, or 22%). There were no signi cant differences in frequency of these activities (P > .05, chi-squared) between prerounds or new admissions.
Observations on Teaching Strategies
In the written observations, we categorized various methods being used to teach PE. Bedside teaching of PE most often involved teachers simply describing or discussing physical ndings (42 mentions in observations) or verifying a student's reported ndings (15 mentions). Teachers were also observed to use bedside teaching to contextualize ndings (13 mentions), such as relating the quality of bowel sounds to the patient's constipation or to discuss expected pupillary light re exes in a neurologically intact patient. Less commonly, attending physicians narrated steps in their PE technique (9 mentions). Students were infrequently encouraged to practice a speci c PE skill again (7 mentions) or allowed to re-examine and reconsider their initial interpretations (5 mentions).
Our written observations also identi ed factors that may impact clinical instruction of PE as shown in Table 2 . In the learning environment, physical space, place, and timing of teaching moments all impacted PE teaching on the wards. Clinical workload and a focus on ef ciency appeared to diminish the quality of PE instruction, such as by limiting the number of participants or by leading teams to conduct "sit-down rounds" in workrooms.
DISCUSSION
This observational study of clinical teaching on internal medicine teaching services demonstrates that PE teaching is most likely to occur during bedside rounding. However, even in bed-side encounters, most PE instruction is limited to physician team members pointing out signi cant ndings. Although physical ndings were mentioned for the majority of patients seen on rounds, attending physicians infrequently veri ed students' or residents' ndings, demonstrated technique, or incorporated PE into clinical decision making. We witnessed an alarming dearth of direct observation of students and almost no real-time feedback in performing and teaching PE. Thus, students rarely had opportunities to engage in higher-order learning activities related to PE on the internal medicine rotation.
We posit that the learning environment in uenced PE instruction on the internal medicine rotation. To optimize inpatient teaching of PE, attending physicians need to consider the factors we identi ed in Table 2 . Such teaching may be effective with a more limited number of participants and without distraction from technology. Time constraints are one of the major perceived barriers to bedside teaching of PE, and our data support this concern, as teams spent an average of only 7 minutes on each bedside encounter. However, many of the strategies observed to be used in real-time PE instruction, such as validating the learners' ndings or examining patients as a team, naturally t into clinical routines and generally do not require extra thought or preparation.
One of the key strengths of our study is the use of direct observation of students and their teachers. This study is unique in its exclusive focus on PE and its description of factors affecting PE teaching activities on an internal medicine service. This observational, descriptive study also has obvious limitations. The study was conducted at a single institution during a limited time period. Moreover, the study period June through August, which was chosen based on our observer's availability, includes the transition to a new academic year (July 1, 2015) when medical students and residents were becoming acclimated to their new roles. Additionally, the data were collected by a single re- Physical space and location The bedside appears to be the ideal location for PE teaching.
Example: Direct observation with real-time feedback by the attending was only seen in this setting.
Number of participants Bedside PE instruction may be more common with one-on-one interactions.
Example: A junior student noted that being on hospitalist service provided more opportunities for patient care responsibilities and a more intimate dynamic for bedside teaching.
Timing
Teaching about PE may be more effective immediately prior to the actual patient encounter.
Example: Attending reviewed the pathophysiology of heart failure in the hallway immediately before visiting the patient.
Patient participation
There is a tendency to dismiss physical ndings when discussed away from the patient.
Example: Teams appeared to brush over "disembodied" ndings during post-call conference room presentations.
Clinical workload
Clinical ef ciency by house of cers is prioritized over directly observing students.
Example: An intern typed a new admission note and put in orders while the junior student interviewed and examined the patient.
Access to technology Appropriately used technology can potentially enhance PE teaching.
Example: A fourth-year student showed the team a picture of a sacral wound that he took on his smartphone. searcher, and observer bias may affect the results of qualitative analysis of journal entries.
In conclusion, this study highlights the infrequency of applied PE skills in the daily clinical and educational work ow of internal medicine teaching teams. These ndings may re ect a more widespread problem in clinical education, and replication of our ndings at other teaching centers could galvanize faculty development around bedside PE teaching. 
